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Subchronic Inhalation Toxicology of Ethylene
Glycol Monoethyl Ether in the Rat and Rabbit

by Steven J. Barbee,* James B. Terrill,t David J. DeSousa,*$
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The subchronic inhalation toxicology of ethylene glycol monoethyl ether (EGEE) was evaluated in rats
and rabbits using a 13-week exposure regimen. Groups of 20 rabbits (10 M, 10 F) and 30 rats (15 M, 15 F) were
exposed to a vapor of 25 ppm, 100 ppm, or 400 ppm, 6 hr/day, 5 days/week. The control groups received air
only, Physical examinations and body weight measurements were conducted on all animals pretest and
weekly throughout the study. Ophthalmoscopic examination was performed pretest and at termination.
Evaluation of hematolegy and clinical chemistry was conducted on 10 animals per sex per group from each
species after 13 weeks of study. Histopathological changes were assessed for all animals from the high-dose
and control groups. In addition, selected tissues were examined from all animals from the mid- and
low-dose groups. Both species exhibited an increased incidence of lacrimation and mucoid nasal discharge,
but the response was not consistently dose-related. Rats exposed to EGEE showed no compound-related
effects except for a decrease in pituitary to body weight ratio for high-dese males and a decrease in absolute
spleen weight for all female animals. The spleen to body weight ratio was also less than controls for the
females in the low- and high-dose groups. Pathological changes supportive of these organ weight changes
were not observed. The rabbit is the more sensitive species to the subchronic toxicological effects from
EGEE. Mean body weight values for low- and high-dose animals were decreased; the mid-dose animals,
however, showed no change. Absolute weight and organ to body weight ratio for the testes were decreased
for the high-dose group. Microscopic examination of the testes in animals from this group revealed slight
focal seminiferous tubule degeneration in 3 out of 10 rabbits. Hematoerit, hemoglobin concentration and
erythrocyte count were decreased in the high-dose group of rabbits compared to controls. The level at which
no biologically significant effects are observed from subchronic inhalation exposure to EGEE is 400 ppm

for rats and 100 ppm for rabbits.

Introduction

Derivatives of ethylene glycol enjoy wide use as
solvents in lacquers, enamels, water-based coatings,
and wood stains. Other applications include dye sol-
vents in the textile, leather, and printing industries,
solvents for insecticides and herbicides, solvents for
grease in specialty chemicals, jet-fuel additives, automo-
tive antistall additives, and diluents for hydraulic brake
fluids (7). Ethylene glycol monomethyl ether (EGEE) is
an important derivative of this class of compounds. Its
major industrial use is as a solvent for surface coatings
such as nitrocellulose lacquers, epoxy coatings, paints,
varnishes and varnish removers, and in inks, dyes and
hydraulic fluids (2-4). In addition, consumer products
such as nail enamels and removers, and hair condition-
ers may contain EGEE (4).
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EGEE possesses a low order of toxicity from acute
exposure to the adult animal (5). The toxicology of
EGEE becomes more significant when repeated expo-
sure to adults and exposure to the fetus is considered.
Numerous investigators have reported developmental
toxicity to the offspring of rats (6-9) and rabhbits (6,10)
when exposed in utero. Specific organ damage has also
been observed in animals treated with this chemical.
Nagano et al. (11) noted pathological change to the
testes and hematological effects in mice exposed orally
(b weeks, 5 days/week) to EGEE at dose levels of 1000
and 2000 mg/kg, respectively.

Testicular effects were observed in rats and dogs
following subehronic oral administration (8). Short-term
exposure to rats bas also resulted in testicular toxicity.
Foster et al. (12) noted depletion of spermatogenesis in
rats given EGEE orally for 11 days at a dose of 500
mg/kg.

The present. study was undertaken to determine the
toxieology of EGEE vapor to rats and rabbits following
subchrenic inhalation exposure. The rat and rabbit were
chosen because these species are sensitive to subchronic
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effects from ethylene glycol monomethyl ether (EGME)
(18,14), a material structurally similar to EGEE.

Materials and Methods

One hundred and twenty Sprague-Dawley CD rats
(149 to 275 g) from Charles River Breeding Labora-
tories (Wilmington, MA) and 80 New Zealand White
rabbits (2.1 to 3.3 kg) from Dutchland Laboratories,
Ine. (Denver, PA) were used for this study. Animals
from each species were divided into three treatment
groups and one control group. Each group of rats and
rabbits contained 15 and 10 animals per sex,
respectively, All animals were housed individually in
stainless steel wire mesh cages and maintained in a
temperature-, humidity-, and light- (12 hr light/12 hr
dark) controlled room during periods of nonexposure.
Rats and rabbits were acclimated for 15 and 22 days,
respectively. Both species received food and water ad
libitum except during exposure. Rats received Purina
Rodent Laboratory Chow No. 5001, while rabbits were
presented with Purina Rabbit Laboratory Chow HF
No. 5326.

EGEE (99,59% purity) was supplied by Eastman
Chemical Products, Inc. (Kingsport, TN). It was admin-
istered via inhalation as a vapor at a concentration of 25,
100 or 400 ppm (92.5, 390, or 1480 mg/m?) 6 hr/day, 5
days/week for 13 weeks. Control animals received air
only under the same conditions as those being treated.
All animals were exposed in 10 m® stainless steel and
glass chambers. During exposure they were housed
individually in stainless steel wire mesh cages.

The chambers were operated dynamically at a cali- .
brated airflow rate of approximately 3m*min. This flow
provided one complete air change approximately every
3 min and a 99% equilibrium time of approximately
15 min.

The test substance was placed in an Erlenmeyer flask
for each exposed group and fed through a FMI fluid
metering pump and into the liquid end of a 1/4-in. JSS
air atomizing nozzle via Teflon tubing and fittings.
House line air wag delivered into the air end of the
atomizer to generate the aerosol. The test atmosphere
was directed into the inlet air supply of each chamber.
Adjustments in the chamber exposure level were made
by adjusting the feed rate of the pump. The nominal
chamber concentration was determined by difference.
The actual concentration of EGEE in each chamber was
obtained using a MIRAN [A General Organic Vapor
Analyzer. Samples were collected 6 times per exposure
at hourly intervals. Absorbance was read directly from
the MIRAN and the concentration of EGEE determined
from standard curves. The instrument was calibrated
daily prior to exposure.

All animals were observed twice daily for signs of
toxicity and morbidity. Individual body weight was
recarded weekly. An ophthalmic examination was con-
ducted on all animals during the acclimation period and
at the completion of the study.

Clinical laboratory tests were conducted on 10
rats/sex/group and on all rabbits at study termination.
Blood was collected from rats via the orbital sinus and
from rabbits from the medial ear vein. All animals were
fasted overnight prior to collection of blood. The hemato-

Table 1. Body weights of rabbits and rats exposed subchronically to EGEE vapor.®

Body weight, g

Species Sex Week of exposure 0 ppm 25 ppm EGEE 100 ppm EGEE 400 ppm EGEE
Rabhbit M 0 2900 = 100 2900 = 100 2900 = 100 2900 = 200
3 3200 = 200 3100 = 200 3100 += 200 3000 + 100"
6 3500 = 200 3400 = 100 3300 = 100 3200 + 200"
9 3600 = 200 3500 = 100 35600 = 100 3300 = 2007
13 3900 = 300 3700 + 200" 3800 = 200 3500 = 200"
Rabbit F 0 2400 = 200 2400 = 100 2400 = 200 2400 = 200
3 2800 = 200 2700 = 200 2900 = 200 2700 = 200
6 3300 = 200 3000 = 300 3200 = 200 2900 = 400°"
9 3400 = 300 2200 + 300° 3400 * 300 3100 = 300
13 3800 = 300 3400 = 400" 3700 = 400 3400 = 300"
Rat M 0 249 = 11 254 + 9 250 = 10 251 + 14
3 358 = 21 356 = 19 367 + 22 3656 = 24
6 404 + 36 403 = 27 423 + 36 415 + 27
9 460 = 46 453 = 30 468 = 44 448 + 41
13 475 = 53° 472 + 38 481 = 38 471 * 56
Rat F 0 171 = 8 169 = 6 189 = 7 170 £ 8
3 218 £ 11 208 = 22 210 = 13 215+ 8
6 247 + 15 263 = 30 246 = 20 249 = 156
9 264 + 18 262 = 18 250 + 21 270 = 28
13 278 + 23 275 + 23° 267 = 26

282 + 38°

*Each value represents the meah = 8D of data from 10 rabbits and 15 rats unless otherwise noted.

PData for 9 rabbits.
¢Data for 14 rats.
*p < 0.05.

*p < 0.01.






